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[Embodiment] 

The present invention will be hereinbelow described in detail based 
on an embodiment. 

Table 1 shows composition materials of a heteroj unction bipolar 
transistor according to the present embodiment. 

More specifically, in the heteroj unction bipolar transistor, an InP 
buffer layer 2 ( X g = 0.92 ii m), an n-InGaAs sub-collector layer 3 ( X g = 
1.67 Mm), an n-InP collector layer 4, an n-InGaAsP graded layer 5 
having bandgap wavelengths ( X g ) of 1 .00 /zm, 1.20 \x m and 1 .30 /z m 
from the substrate side 1, a p-InGaAs base layer 6 ( X g = 1.67 ix m), an 
n-InP emitter layer 7, an n-InGaAs cap layer 8 (X g = 1.67 ^ m) are 
laminated in this order on an InP substrate 1, as shown in Figure 1. 
Reference number 9 denotes a collector electrode, reference number 10 
denotes a base electrode, reference number 1 1 denotes an emitter electrode, 
and reference number 12 denotes an insulating film. In the above 
structure according to the present embodiment, the graded layer 5 is 
interposed between the base layer 6 and the collector layer 4, with an 



advantageous result that the conduction band between the base layer 6 and 
the collector layer 4 is connected relatively smoothly with involving 
extremely small spike barriers, as shown in Figure 2. Figures 3(a) and 
3(b) illustrate the characteristic of a HBT (HBTI) having the graded layer 
5 and that of a conventional HBT (HBT2) not having the graded layer 5, 
respectively. The current amplification factor of the HBTI according to 
the present embodiment is 490 while that of the HBT2 is 210, which 
indicates that the present embodiment can achieve a current gain more 
than twice as large as that of the HBT2. Further, the dependency of the 
current on a collector voltage of the HBT 1 is extremely smaller in ON 



state. 

Wherein, in the embodiment, p and n are, of course, reversible. 
[Table 1] 



Layer 


material 


doping (cm 3 ) 


thickness 
(A) 


cap layer 


InGaAs ( A g=1 .67 fl m) 


Se: 1.5 x 10 17 


1000 


emitter layer 


InP 


Si: 5.0 x 10 17 


3000 


base layer 


InGaAs 


Zn:5.0 x 10 18 


1000 


graded layer 


InGaAsP( A g=l .30 fl m) 
InGaAsP( A g= 1 .20 fi m) 
InGaAsP( Ag=1.00//m) 


Si: 5.0 x 10 16 
Si: 5.0 x 10 16 
Si: 5.0 X 10 16 


200 
200 
200 


collector layer 


InP 


Se:5.0 x 10 16 


3000 


sub-collector layer 


InGaAs(Ag=1.67jUm) 


Se: 1.5 x 10 17 


3000 


buffer layer 


InP 




500 


substrate 


InP 


Fe 





2 
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(57) Abstract: 

PURPOSE: To make it possible to 
obtain HBT whose current gain is 
enhanced by installing an 
interposition layer comprising 
InGaAsP between a collector layer 
and a base layer. 

CONSTITUTION: A conduction band 
between a base layer 6 and a 
collector layer 4 can be smoothly 
connected by means of an 
extremely low level of spiking by 
interposing a graded layer 5 
between the base layer 6 and the 
collect layer 4. In terms of HBT 1 
having the graded layer 5 thus 
obtained, the current amplification 
factor is 490, which provides 
current gain two times and more 
times compared with 210 of the 
prior art HBT 2. HBT 1 rarely 
depends on the collector current 
voltage when it is turned on. 
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